Introduction {#sec1-1}
============

Poisonous snakes are found throughout the world, and snake bite is a major public health problem worldwide. Snake venom is a complex heterogeneous composition of substances and can have multiple systemic effects. However, ophthalmic complications in snake bite are rare.\[[@ref1][@ref2]\] Ocular manifestations of snake bite reported in literature range from direct injury to the eye leading to penetrating injuries with bite marks, conjunctival and corneal lacerations, subconjunctival hemorrhage, keratomalacia, hyphema, uveitis, acute angle closure glaucoma (ACG), optic neuritis, external ophthalmoplegia, vitreous hemorrhage, and endophthalmitis resulting in blindness.\[[@ref3][@ref4][@ref5][@ref6][@ref7]\] A thorough review of literature shows isolated case reports describing ACG following a snake bite.\[[@ref8][@ref9]\] We report a case series of acute ACG following snake bite, their clinical characteristics, management, and outcomes observed over 1 year in a tertiary care center in India.

Materials and Methods {#sec1-2}
=====================

The study was conducted in a tertiary eye care center in South India from January 2014 to December 2014. Institute ethics committee approval was obtained for the study. All patients with venomous snake bites admitted to the hospital during this 1 year period were included in the study. Demographic details such as age, gender were recorded. Information regarding the type of snake bite, time of presentation following the bite, systemic manifestations, treatment received, and the clinical outcome were recorded in all the cases. Ocular examination was done in all these patients admitted to the hospital emergency department bedside irrespective of their complaints as most of these patients were systemically unstable. Treatment was initiated according to the ocular condition detected, and response to treatment and any residual ocular morbidity were recorded.

Results {#sec1-3}
=======

A total of 170 venomous snake bite victims were admitted over 1 year period. Twelve cases (7.05%) of 170 victims had ocular involvement. Age ranged from 13 to 53 years. Of the twelve with ocular involvement, ten (83.33%) were males and two (16.66%) were females. All patients were initially evaluated and managed in the emergency department, and ocular evaluation was done after systemic stabilization in the emergency department only. All patients in the study received polyvalent anti-snake venom (ASV) (Haffkine Institute, Mumbai).

Six patients (50%) presented with a history of pain, redness, and sudden onset diminution of vision both eyes (OU) in an average of 6 h following snake bite. Four (66.66%) had hemotoxic bite, one (16.66%) had neurotoxic snake bite, and one (16.66%) was an unknown bite. On examination, conjunctival chemosis, \[[Figure 1](#F1){ref-type="fig"}\] cornea was hazy and edematous. Anterior chamber was shallow more in the periphery compared to center. Pupillary evaluation showed mid-dilated and fixed pupils with no response to light \[Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}\]. Average intraocular pressure (IOP) recorded with tonopen was in the range of 32-56 mmHg \[[Table 1](#T1){ref-type="table"}\]. A diagnosis of acute ACG both eyes following snake bite was made, in these cases and treatment was initiated with intravenous mannitol and oral acetazolamide 250 mg stat followed by 4 times a day, topical timolol and pilocarpine eye drops following which the IOP reduced to 28 mmHg in three patients in 24 h. Patients were continued acetazolamide and topical medications for 4 days following which IOP returned to normal with a reduction in corneal haze over 1 week. Three patients (50%) were systemically unstable on dialysis for acute renal failure and received only topical anti-glaucoma medications of which two (33.33%) patients succumbed to death. The patients with acute renal failure had reduced platelet counts, raised blood urea and serum creatinine values suggesting hemotoxie effects of the snake venom and the patient with cobra bite had respiratory difficulty with features of acute third nerve paresis. At final follow-up, after 6 weeks all the four patients had improved visual acuity, normal IOP, and open angles on gonioscopy.

![Clinical photograph of case 1 showing conjunctival chemosis OU](IJCCM-20-40-g001){#F1}

![Clinical photograph of the same patient showing mid-dilated pupil in right eye with illumination](IJCCM-20-40-g002){#F2}

![Clinical photograph of the same patient showing intraocular pressure of 32 mmHg in left eye with tonopen](IJCCM-20-40-g003){#F3}
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The demographic details, clinical characteristics, and treatment outcomes in cases
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Discussion {#sec1-4}
==========

Ocular complication in snake bite is usually rare. Snake venom is a complex heterogeneous poison which can result in multisystem toxicity. ACG has been rarely reported as complication of snake bite. A thorough review of literature showed four cases of ACG following snake bite. To the best of our knowledge, we are the first to describe a large series of cases of acute ACG following snake bite, their clinical characteristics and treatment outcomes. Most of the ocular complications of snake bite go undiagnosed as the complication rate in snake bite is very low and most of the patients being systemically unstable cannot complain of their ocular condition to the treating physician. Hence, it is difficult to estimate the prevalence rate of various ocular complications of snake bite. For the same reason, the ocular examination in our study was done in all the snake bite victims irrespective of their ocular complaints. In our study of 170 victims of snake bite over 1 year, 12 had ocular complications and six developed angle closure, giving a complication rate of ACG to be 3.52%. Of the patients having ocular involvement in the study five (50%) patients had ACG, accounting it to be the most common ocular complication of a venomous snake bite. The majority of the cases (83.33%) in our study were males who are in accordance with other epidemiological studies from India as reported by Halesha *et al*. and Jarwani *et al*.\[[@ref10][@ref11]\] Males are most common victims of snake bite probably due to their outdoor occupation. Hemotoxic snake bite was the most common snake bite accounting for 66.66% cases in our study. This is in accordance to study by Kulkarni *et al*. where viper bite was responsible for ACG in all the cases.\[[@ref9]\] However, in our study, there was a case of neurotoxic snake bite and one was an unknown snake bite.

All these cases in our study received ASV. All the cases presented within 6 h following the bite. The presentation in our cases was very rapid in contrast to the cases reported by Kulkarni *et al*. where the cases presented on 2^nd^ day following the bite.\[[@ref9]\] This difference in the presentation must have occurred because in their study the patients were seen only on referral by the treating physician when the patient had ocular symptoms whereas in our series, we examined all the patients as a routine in emergency room irrespective of the patients complaints. Most of the cases of ACG were secondary to hemotoxic snake bite. The mechanism of acute ACG following snake bite is not clearly known. Ciliary body edema resulting due to capillary damage, as an effect of hemotoxic snake venom, would have led to pupillary block and subsequent angle closure. This explains the mechanism of angle closure with a hemotoxic snake bite. However, in the study, there was a case of acute angle closure following a neurotoxic (Cobra) bite. Idiosyncratic reaction to ASV resulting in the development of ciliary body edema would have resulted in angle closure in the patient. Ultrasound biomicroscopy would have confirmed the findings observed, but physician consent was not obtained as the patients were systemically unstable and hence it was deferred.

In all the cases in the study, ACG was seen in both eyes. The presenting IOP was high in those patients who succumbed compared to patients who survived. The management of these cases does not differ much from other cases of angle closure. In general, these cases show complete resolution with medical management. At final follow-up, the patients had open angles on gonioscopy with no evidence of peripheral anterior synechiae and no signs of glaucomatous disc damage. Certain cases pose challenges in treatment unlike cases of primary ACG because of their systemic instability which defers use of hyperosmotic agents and carbonic anhydrase inhibitors. Two (33.33%) cases succumbed to renal failure indicating ocular involvement as a factor suggesting severe envenomation and can be considered one of the factors prognosticating survival in such patients.

With this series of cases, we conclude ACG is the most common ocular complication of snake bite with a prevalence rate of 3.52%. These cases if detected early and managed appropriately can have good visual prognosis. As the patients are systemically unstable in acute stages and cannot complain of their ocular symptoms, physicians should be aware of these rare sight-threatening complications of snake bite and should seek a preliminary ophthalmic evaluation in the emergency room after systemic stabilization to prevent visual morbidity.
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